This paper details the fabrication process for placing single-layer gold (Au) nanoparticles on a planar substrate,
INTRODUCTION

22
Nonlinear optics is the branch of optics that describes the excitation of a 800 nm femtosecond laser.
86
B. Z-Scan Technique 87
The Z -scan technique is a method that takes into consideration plasmon resonance for a single Au NP is 510 nm [12] . Since the 151 Au nanoparticles were isotropic in shape, the associated LSPR 
178
The nonlinear refractive index n 2 can be measured by a 
190
In order to obtain useful data using the Z -scan technique, 
221
The Z -scan measurement using both CW and pulse laser 222 has also been performed at the same average power, which yield 223 almost trivial and flat Z -scan curves for the CW laser. There-224 fore, the measured transmittance signal in this work stems from 225 a nonlinear effect rather than a thermal effect [12] . and irradiance with the sample at focus Z 0, respectively.
243
The sign of ΔΦ°is determined from the position of the peak 244 and valley relative to the Z -direction.
245
Where ΔT p−v can be defined as the difference between the 246 normalized peak and valley transmittances (T p − T v ), ΔΦ°is 247 the on-axis phase shift at the focus.
248
The linear transmittance of the aperture is given by
249
where r a is the radius of the aperture and w a is the beam radius 250 at the aperture.
251
The sample itself acts as a thin lens with varying focal 11.9 μm in this case. The second element was ΔΦ, which can 258 be calculated from the normalized peak and valley transmittan- 
268
The coefficient of nonlinear absorption is calculated by
269
Eq. (5), S2 had lower β and n 2 than in the S1 nanoparticles. 
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